Neurophysiological evidence for and characterization of the post-ganglionic innervation of the adrenal gland in the rat.
The aim of this study was to examine and characterize the post-ganglionic innervation of the adrenal gland, using a neurophysiological nerve recording technique. Adrenal multifibre nerve activity was recorded in chloralose-anaesthetized Wistar rats. To test for post-ganglionic nerve activity, trimethaphan, a ganglionic blocker, was given intravenously. About 60% of the adrenal nerve preparations tested responded with a marked decrease in nerve activity (to 52 +/- 11% of pre-trimethaphan activity, P less than 0.01), while other nerves responded with an increase in activity (to 152 +/- 29% of pre-trimethaphan activity, P less than 0.01). Based on these responses, the nerves were considered to contain predominantly post- or preganglionic fibres respectively, and the difference in response to an intravenous injection of trimethaphan between the two groups was significant (P less than 0.01). It was also demonstrated that the post-ganglionic adrenal nerve activity had a greater variability in firing pattern than preganglionic adrenal nerve activity. We also examined whether there was any cardiac rhythmicity in the investigated nerves. There was a weak cardiac rhythmicity in six out of 12 post-ganglionic adrenal nerves, but there was no cardiac rhythmicity in the remaining six post-ganglionic nerves, and we observed no cardiac rhythmicity in preganglionic nerves. In contrast, renal sympathetic nerves showed a profound cardiac rhythmicity. Our results might explain recent histological findings of a direct post-ganglionic innervation of the adrenal cortex. We speculate that this nerve population is involved in steroid synthesis indirectly via regulation of the cortical blood flow or directly via a direct innervation of parenchymal cells in the adrenal cortex.